
By JOSHUA LEDERBERG 
It 4s almost as difficult to 

make a ,succinct forecast of 
the seventies ‘as it would he 
to encapsulate the scientific 
riches of the expiring decade 
in a few paragraphs. 

The main uncertaintv 
about new directions is no 
Zongcr centered wnhin bio- 

.loglcal science. Instead, we 
must be concerned about the 
growing intensity of an anti- 
scientific counterculture. 

The historic Toots of this 
ideology are numerous and 
complexly interwoven. , They 
must include novel illusions 
of economic and military se- 
curitv and the disanncnrance 
of Ch’e frontiers of geography 
and status that channel the 
generations. L 

The most aggressive wea- 1, 
-pan of the radical, antiscirn- 
Fistic youth is not the disrun- * 
t.icm of a college campus; *it 
is & own dropping out from 
the mtional, scientific tradi- h 
lion. One of the stakcr of 
our effort to reset our social 
priorities lis the renewal of 
ihe mutual trust botu-ten the 
cv -erations, on which the 

,a1 of our culture abso- 
!JLr depends. 

Techniques Not Enough 
Strange to say, come as- 

pects of antiscientism are as- 
similated by the short-sighted 
optics of the conservative ds- 
tahlishment. The social and 
political crisis over Federal 
support is so imnortant to 
how science will iunotion in 
tli next decade that Nit would 
be naive and negligent to 
mako ~a forecast of its per- 
formance in purely technical 
temls. 

The sixties displayed bio- 
ilogical ,science in its most 

.basic and elegant posture 
with such historic milestones 
BS the unravelling of the 
genetic code. This d.iscoverv 
has yet to impinge specificai- 
ly on human health, but it 
is the keystone in the whole 
fabric of modern, molecular 
medicine. 

The most exciting and cre. 
ative prospect for the se;en- 
ties is a comergcnce of the 
scientific potency of moiccu- 
lar biology with the concern 
for hum& well-being of the 
environmental conservation 
mo*,-ment. 

‘y human activity, and 
.,- scale industrial activity 

most of all, pollutes our habi- 
tat. We must have a rational 
scale of costs and benefits to 
place the correct priorities, 
to identify the problems that 
require the most. urgent at- 
tention and lustifv the most 
costly investment: 

Advances Have Dangers 
Without a better scientific 

base, we may also find that 
our “solutions” will merely 
generate larger problems. 
After all, nuclear energy, 
DDT and chloramphcnicol 
have been hailed as panaceas. 
Rut on this earth there is 
also a price for every ad- 
vance that we must work 
hard to discover and meet. 

The hazards to man and 
his cnvironmcnt of large 
scale, chronic alterations 
may be too subtle for simple 
commonsense observations. 
One method we must avoid 
is to wait for rigorous proof 
of widespread damage before 
we react with precautionary 
measures. In the arena of 
genetic damage, especially, 
but also with environmental 
cancer, malformations and 
chronic degenerative diseases, 
the population might to com- 

mitted to a several-fold in- 
crease of its existing burden 
before there was any chance 
of detecting the impact of 
new dangers. 

An urgent challenge to bio- 
logical science is the ration- 
alization of our methods for 
anticipating the long-range 
impact of drugs, food-addi- 
tives, nesticicles. industrial 
pollution, and other man- 
made changes in our environ- 
ment. 

Faced with the moral and 
practical burden of imple- 
menting equal opportunities 
for health, we are also redis- 
covering the pre-eminent im- 
portance of the prevention 
before. comnared with the re- 
pair after, disease has taken 
hold. Nevertheless, few people 
have come to grips with 
man’s nrecarious foothold on 
the planet in the face of po- 
tential threats of global epi- 
demics of virus infections. 

President Nixon recently 
announced an important re- 
vcrsal in our former suicidal 
policies of biological war- 
fare research. If this can in- 
deed be followed by effec- 
tive-international agreements 
to prevent man-made innova- 
tions as sources of epidemics, 
an important part of this 
threat will have been miti- 
gated. 
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- Nevertheless, we have yet 
to design, much less imple- 
ment, a system of global hy- 
giene that begins to corre- 
spond to the dimensions of 
this problem. New !cnowledge 
of the molecular genetics of 
viruses, and hence of their 
evolutionary potential, is m- 
strumental to the measure- 
ment and precept-ion of, as 
well as to the construction of 
effective responses to, the 
prevention of another great 
plague. 

Problem of DeveIopment 
The most exciting develop- 

ments of experimental biolo- 
gy today concern the prob- 
lem of dcvclopmcnt - how 
the genetic b!ccprints in the 
fertilized egg are translated, 
interacting with the environ- 
ment to form the growing in- 
dividual. Urgent problems 
like cancer, brain funCtiOilS, 
and the replacement of fail- 
ing organs are part of this 
same theme. 

The last scars of this dec- 
the flowering of the most 
!;;;‘r;rr th;;or;;ic;rJ;;mmcs- 
r’ I . 

Specific e.X;I~~ri~~lclltal ap- 
proac!les a!so include the 
fusion of cel!s from different 
tissues or species, permitting 
the detailed analysis of dif- 
ferent chromosomes and ceil 
states, and direct chemical 
analysis of the RNA “mes- 
sengers” in different kinds of 
cells. 

Much has been said and 
written about “genetic engi- 
neering,” which is based on 
the exaggerated mystique 
Z,ijG’dt the kip~r~Y~C~? of tt-ic 

genes compared with other, 
far more accessible influ- 
ences on the development of 
human nature -like educa- 
tion, indoctrination, custom 
and other social institutions. 

Explicit genetic engineer- 
ing in man (beyond existing 
methods like vaccination) 
faces enormous technological _...~_ 
obstacles. Near-terms ad- 
vances continue to diminish 
the overriding importance of 
the genetic constitution in 
the face of planned interven- 
tions in development and 
control of the cnvironmfnt. 
“Genetic engineering” prom- 
ises to bc an obsolrte con- 
cept beforr it can have much 
practical application of the 
human organism. 


